


Overview 2 UREx SRN Urban Resilience to Extremes Sustainability Research Network 

Urban Resilience to Extremes 
Sustainability Research Network 

NIST Community Resilience Panel 
4 April 2016 
Portland, OR 

 
Thaddeus Miller, PhD 

Assistant Professor 
Toulan School of Urban Studies and Planning 

Portland State University 
Thaddeus.Miller@pdx.edu 



Overview 3 UREx SRN Urban Resilience to Extremes Sustainability Research Network 

Climate change is 
widely considered 
one of the greatest 
challenges to global 
sustainability.  

Extreme events are the most immediate way that people 
experience climate change and urban areas are 
particularly vulnerable to such events, given their 
location, concentration of people, and increasingly 
complex and interdependent infrastructures. 
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Urbanization and climate change are 
on a collision course and 

infrastructure is their battlefield 

COASTAL 
FLOODING 

EXTREME 
HEAT 

DROUGHT URBAN 
FLOODING 
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Urban Flooding as a Global Challenge 
Projected flood risk for world cities 2025 

UN Population Division, 2011. World Urbanization Prospects, the 2011 revision 
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VISION A network of collaborating interdisciplinary 
scientists and practitioners from diverse world cities 
working together to promote, design, and 
implement urban infrastructure that is resilient in 
the face of future extreme events, provides 
ecosystem services, improves social well being, and 
exploits new technologies in ways that benefit all 
segments of urban populations.  
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Network 

 North and Latin America 

 10 Cities 
Baltimore, MD 

Hermosillo, Mexico 

Mexico City, Mexico 

Miami, FL 

New York, NY 

Phoenix, AZ 

Portland, OR 

San Juan, Puerto Rico 

Syracuse, NY 

Valdivia, Chile 
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Network 
Syracuse 

New School 

Colorado 

City U NY 

NYU 

Cary Inst. 

U Maryland 
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Clark U 

U Puerto Rico 
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UCLA 
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Portland State 

Arizona State 

Inst. Tec. Sonora 

U Austral Chile 

 North and Latin America 

 10 Cities 

 18 Partner Institutions 

 65 Researchers 
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Social-Ecological-Technical 
Systems Conceptual Framework 
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Overarching Conceptual Question 

How do SETS domains interact to 
generate vulnerability or 
resilience to climate-related 
extreme events, and how can 
urban SETS dynamics be guided 
along more resilient, equitable, 
and sustainable trajectories? 
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Strategic Goals 

Build a network of cities, 
institutions, and student, 
post-doctoral, and 
faculty researchers to 
explore resilience of 
cities to the expected 
increase in frequency 
and intensity of weather-
related extreme events; 
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Strategic Goals 

Develop novel theoretical 
frameworks that express a 
vision of sustainable, 
integrated urban 
infrastructure that is 
flexible, adaptable, safe-
to-fail, socially equitable, 
and ecologically based; 
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Sociological-Ecological-Technological (SETS) Approach 

Infrastructure must be 
resilient, provide 
ecosystem services, 
improve social well 
being, and exploit new 
technologies in ways 
that benefit all 
segments of urban 
populations and are 
appropriate to the 
particular urban 
context 
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Strategic Goals 
Work with practitioners 
and decision makers, as 
well as a cadre of graduate 
and post-doctoral fellows, 
to co-produce knowledge 
that facilitates data-driven 
visioning and ultimately 
transitions to a sustainable 
future for urban 
infrastructure and, by 
extension, the fabric of 
urban social-ecological-
technological 
sustainability; 
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CORE	U.S.	CITY	

EXPERT	CITY	
CORE	LATIN	AMERICA	CITY	
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OF	SUSTAINABILITY	
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PLANNING	OFFICE	
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COORD.	GENERAL	DE	INFRAESTRUCTURA,	
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MUNICIPALITY	OF	SAN	JUAN,	
DEPT.	OF	URBAN	PLANNING,	

ENV.	AND	PERMITS	

COUNTY	OF	
ONONDAGA	

CITY	OF	MIAMI	
BEACH	

NYC	DEPT.	OF	PARKS	
AND	RECREATION	

UREx Knowledge-Ac on Network

Prac oner	Network	Advisory	Commi ee	(PNAC)	
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Strategic Goals 
Create a model for 
incorporating 
assessment, learning, 
and adjustment in 
response to evaluative 
feedback in a large, 
transdisciplinary, multi-
institutional, multi-
national research 
network. 

a) monitoring and formative evaluation to promote organizational 
learning and inform adaptive management; (b) assessment of research 

practice, deliverables, and collaborations; and (c) analysis of the 
formation and evolution of the network. 

Reading group; Urban data, computation, and visualization 
summer school institute; design studio; early-career 

symposium; mentoring; science communication training. 
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Some key themes 
 SETs framework 

 Safe-to-fail vs. Fail safe? 

 Ecosystem service design 

 Knowledge systems design 
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“For nature to take its course was simply unthinkable.” 
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Traditional Solution  
• “Fail safe” – low likelihood,  

• High consequence of failure highly 

modified infrastructure 

Resilient Solution? 
• “Safe to fail” – more frequent 

failure, but minimal consequence 

• Flexible 

• Multifunctional 



Allow some ecosystem 
function in hard-

engineered structure 

Develop new 
design that is a 

hybrid 

Optimize the 
conditions for 

ecosystem 
development 

Strengthen the 
existing 

ecosystem 

GRAY BLENDED/HYBRID GREEN 
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Foster floodplain 

1998 

Foster floodplain 

2013 
Foster floodplain December 

2015 
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Engineering and institutional design challenge. 
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Knowledge Systems 
 A knowledge system is a network of actors and 

institutions that generate, validate, share, and use 
knowledge claims in order to advance specific 
policies, decisions, and actions (Miller et al. 2010). 
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Linking Knowledge to Action 

Support planning and decision making 
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